Lipopolysaccharide: neutralization by polymyxin B shuts down the signaling pathway of nuclear factor kappaB in peripheral blood mononuclear cells, even during activation.
There have been many studies on anti-lipopolysaccharide (LPS) agents and LPS-neutralizing agents; however, there have been no reports on the changes in clinical status and mediators that occur when these agents are used. Polymyxin (PMX) (treatment using a column containing polymyxin B-immobilized fiber) removed circulating endotoxin, and reduced various cytokines within 120 min, even in patients with high levels of plasma cytokines. Our purpose was examine the mechanisms of PMX treatment by which plasma cytokines are reduced by endotoxin neutralization with polymyxin B, even during therapy for sepsis and/or endotoxin shock. We studied the interaction between nuclear factor kappaB (NF-kappaB) binding activity and tumor necrosis factor alpha (TNF-alpha) secretion in an experimental system using LPS-stimulated human peripheral blood mononuclear cells (PBMCs), after neutralization of LPS with polymyxin B. PBMCs were incubated with LPS in vitro, and TNF-alpha secretion and NF-kappaB activation were assessed. We then studied the changes in NF-kappaB activation and TNF-alpha secretion when both polymyxin B and LPS were added simultaneously and when polymyxin B was added after 30 or 120 min of incubation with LPS. Immediate inhibition of NF-kappaB binding activity and suppression of TNF-alpha secretion were observed after LPS neutralization with polymyxin B regardless of whether PBMCs were already producing TNF-alpha. These findings may indicate one of the mechanisms operating in the clinical changes that occur after circulating endotoxin removal, and are likely to have therapeutic value, even for patients with high proinflammatory cytokine levels.